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Tbjective: Repair of aortic valve insufficiency is difficult, and durability is relatively
nknown in children. This study evaluates the intermediate-term results of repair of
he systemic semilunar valve, including the native aortic valve, neoaortic valve
anatomic pulmonary), and truncal valve.
ethods: We reviewed the records of 54 children (aged 2 days to 18 years) who
nderwent repair of the functional aortic valve for moderate or greater insufficiency
rom 1991 to 2005. Valve anatomy was tricuspid aortic in 26 patients, bicuspid
ortic in 11 patients, tricuspid neoaortic in 9 patients, bicuspid neoaortic in 1 patient,
nd truncal valve in 7 patients. Multiple surgical techniques were used in most of the
4 patients, including leaflet plication in 17, leaflet repair in 15, commissuroplasty
n 32, pericardial cusp augmentation in 8, and sinus of Valsalva reduction in 3.
esults: There was 1 early death and no late deaths. Actuarial freedom from
eoperation was 68% at 5 years and 58% at 10 years. Freedom from aortic valve
eplacement was 82% at 5 years and 73% at 10 years. Duration of cardiopulmonary
ypass was the most significant risk factor for reoperation with multivariate anal-
sis. Of the 40 patients who have not undergone reoperation, 37 have had follow-up
chocardiograms with the latest study (4.5  4.2 years) demonstrating trace to 1
nsufficiency in 23 patients, 1 to 2 in 12 patients, 2 to 3 in 1 patient, and 3 to
 in 1 patient.
onclusion: Repair of the insufficient systemic semilunar valve offers acceptable
0-year freedom from reoperation and functional results, and should be considered
or most children.
he timing of surgical intervention and the optimal surgical approach for
insufficiency of the systemic semilunar valve in infants and children are
difficult issues. Although repair of aortic insufficiency in adults has gained
opularity over the last 10 years, there is limited experience in children and
ong-term results are unknown. The ability to repair an insufficient valve may be
ven more important for the growing child to avoid the need to replace or up-size
prosthetic valve or allograft. In addition, valve repair avoids the need for antico-
gulation, which can be more difficult to achieve and associated with higher risk of
omplications in the pediatric population.
This study examines our intermediate-term results with repair of native aortic
alves, truncal valves, and anatomic pulmonary valves functioning as systemic
eoaortic valves, such as those after the arterial switch for transposition, single-
entricle palliation, or the pulmonary autograft (Ross) procedure. We also sought to
etermine risk factors for predicting failure of valve repairs.
atients and Methods
atients
he database of Cardiothoracic Surgery at Primary Children’s Medical Center and the
niversity of Utah was reviewed to identify children aged less than 18 years who had at least
he Journal of Thoracic and Cardiovascular Surgery ● Volume 133, Number 5 1311
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D (moderate to severe) insufficiency of the aortic, truncal, or
ystemic semilunar valve and underwent operation between July
991 and January 2006. Of these patients, those who underwent
epair of the systemic semilunar valve form the basis for this study.
he institutional review board at Primary Children’s Medical
enter and the University of Utah approved this retrospective
eview. Records were reviewed to obtain age, weight, additional
ardiac anomalies, valve morphology, operative times, additional
rocedures, techniques used, presence and degree of left ventric-
lar outflow tract obstruction, and details at reoperation. End
oints included reoperation on the valve, late valve function de-
ned by echocardiography, and death.
chocardiography
omplete two-dimensional, Doppler, and M-mode transthoracic
chocardiograms were performed preoperatively to evaluate car-
iac anatomy, systemic semilunar valve stenosis, and regurgita-
ion. Stenosis was evaluated by measuring the peak instantaneous
radient across the systemic semilunar valve obtained using
ontinuous-wave Doppler interrogation from all available views.
alve regurgitation was graded from trace to 4 using a combi-
ation of previously described measurements, including the ratio
f diameter of the regurgitant color Doppler jet to the aortic
nnulus diameter from the parasternal long-axis view, the ratio of
he area of the color Doppler regurgitant jet to the area of the aortic
nnulus from the parasternal short-axis view, the presence or
bsence of holodiastolic flow reversal in the descending aorta
elow the diaphragm, and the presence or absence of left ventric-
lar enlargement measured by M-mode.1
Additional guidance and assessment of the valve morphology
as performed by transesophageal echocardiography (TEE) in the
perating room both before and after surgical repair. TEE imaging
nd color Doppler allowed further assessment of leaflet abnormal-
ties along with localization of coaptation abnormalities and spe-
ific areas of regurgitant jets. The short-axis view was routinely
sed to measure and localize the area of the regurgitant jet for
rading purposes and direction of specific leaflet therapies.
perative Techniques
ll patients underwent operation with moderate hypothermia
24°C-28°C) and blood cardioplegia. Cardioplegia was routinely
einfused at 20- to 30-minute intervals, with retrograde or ante-
rade direct coronary instillation. Techniques used to repair the
alve varied according to the anatomy of the valve and the cause
f insufficiency. Each valve was inspected to determine the anat-
my and cause of insufficiency and the anatomic defects at 3
evels: the annulus, valve leaflets, and sinuses and sinotubular
unction. Attempts were made to normalize the anatomy as much
s possible at all 3 levels, depending on the anatomic abnormality.
nnular dilation with failure of cusp coaptation was corrected by
ircumferential annuloplasty techniques2 or subcommissural pli-
Abbreviations and Acronyms
TEE transesophageal echocardiographyation in the interleaflet triangle to reduce the annulus size and f
312 The Journal of Thoracic and Cardiovascular Surgery ● Mamprove coaptation.3 The leaflets were evaluated for size, leaflet
amage or defects, and coaptation area. Defects or damage to
alve leaflets were repaired by previously described techniques.4,5
longated or prolapsing leaflets were repaired by plication using
he technique described by Trusler and colleagues.6 Inadequate
eaflet tissue was augmented using autologous, glutaraldehyde-
reated pericardium.7 Sinus enlargement or sinotubular junction
nlargement that was thought to be contributing to valve insuffi-
iency was treated with sinus reduction techniques.8
ollow-up
ll 54 patients underwent follow-up by their individual cardiolo-
ist, and information regarding reintervention and survival was
btained on all patients between March and June 2006. Postoper-
tive echocardiography was used to evaluate postoperative results,
nd identical criteria were used to evaluate valve insufficiency or
tenosis as used on preoperative evaluation.
Valve-related reintervention was defined as any reoperation for
ecurrent or persistent systemic semilunar valve regurgitation. The
ost common indications for reintervention, determined by the
hild’s cardiologist, were 3 systemic semilunar valve insuffi-
iency accompanied by symptoms, systemic ventricular enlarge-
ent, or reduced systemic ventricular function.
tatistical Methods
ormally distributed data are presented as mean  standard de-
iation. Non-normally distributed data are described as median and
ange. Survival and event-free survival were calculated and pre-
ented in Kaplan–Meier format.9 Factors associated with reinter-
ention for late significant valve insufficiency were analyzed in a
nivariate analysis using Cox’s proportional hazard model.10 After
his univariate analysis, factors that showed a trend toward influ-
ncing the need for later reintervention (P  .2) were entered into
multivariate forward stepwise regression analysis. Factors ana-
yzed included age at operation, date of operation, age less than 4
ears, valve type, need for additional procedures, anatomic diag-
osis, previous or concurrent left ventricular outflow tract surgery,
alve anatomy and number of cusps, crossclamp time, cardiopul-
onary bypass duration, and repair techniques used.
esults
total of 93 patients underwent operation and had at least
 systemic semilunar valve insufficiency during the study
eriod. This included 39 patients (39/93, 42%) who under-
ent valve replacement and 54 patients (54/93, 58%) who
nderwent their first operation for repair of at least 3
ystemic semilunar valve insufficiency and form the basis
or this study. Diagnoses for the patients undergoing repair
re listed in Table 1. The indication for operation was solely
nsufficiency of the semilunar systemic valve in 17 patients
nd a combination of valve insufficiency and other anoma-
ies requiring surgical attention in the remaining 37 patients.
he insufficient valve was morphologically a tricuspid aor-
ic valve in 26 patients, a bicuspid aortic valve in 11
atients, a tricuspid neoaortic (anatomic pulmonary) valve
unctioning in situ in 6 patients, a tricuspid neoaortic valve
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Dunctioning as an autltograft in 3 patients, a bicuspid systemi
eoaortic valve functioning in situ in 1 patient, and a truncal
alve in 7 patients. Of the 7 truncal valves, 5 were quadri-
uspid and 2 were tricuspid. Multiple techniques were used
n most patients (30/54, 56%) and included commissuro-
lasty3 in 32, leaflet plication6 in 17, leaflet repair4,5 in 15,
usp augmentation7 in 8, circumferential annuloplasty2 in 7,
nd sinus of Valsalva reduction plasty8 in 3. Patient age at
peration ranged from 4 days to 18 years (mean 8.5 6.5
ears) and included 10 infants less than 1 year of age, 8
atients aged between 1 and 4 years, 11 patients aged
etween 4 and 10 years, and 25 patients aged between 10
nd 18 years.
Hospital mortality over the 15-year study period was 1 of
4 patients (1.9%). The single operative death was from
ultisystem organ failure 3 weeks postoperatively in a
eonate who underwent aortic valve repair after an arterial
witch procedure and had early severe aortic valve insuffi-
ABLE 1. Patient diagnosis associated with valve insuffi-
iency
iagnosis No. (%)
ortic valve prolapse with ventricular septal defect 15 (28)
ost-balloon valvuloplasty/aortic valvotomy 11 (20)
runcus arteriosus 7 (13)
heumatic heart disease 6 (11)
ubaortic stenosis 4 (7)
ransposition of great arteries s/p arterial switch
procedure
4 (7)
revious Ross procedure 3 (6)
revious Damus-Kaye-Stansel connection 2 (4)
ypoplastic left heart syndrome 1 (2)
solated congenital bicuspid aortic valve 1 (2)
otal 54 (100)The Journal of Thoraciciency. Follow-up ranged from 4 months to 15 years and
as a mean of 76  58 months. No late deaths occurred,
nd actuarial survival including the 1 early death is 98% at
5 years.
Thirteen of the 54 patients required reintervention (13/
4, 23%) 48  28 months after aortic valve repair. No
atient required aortic valve replacement during the same
ospitalization after aortic valve repair. Reintervention was
or pure systemic semilunar valve regurgitation of  3
ith evidence of left ventricular enlargement and/or symp-
oms in 11 patients and for mixed aortic insufficiency and
ortic stenosis in 2 patients. Both patients with mixed ste-
osis and insufficiency had aortic insufficiency associated
ith leaflet avulsion after balloon valvuloplasty for aortic
tenosis.4 Reintervention consisted of re-repair in 5 patients,
ortic valve replacement with a mechanical prosthetic valve
n 4 patients, and pulmonary autograft aortic valve replace-
ent (Ross procedure) in 4 patients. There were no early or
ate deaths after reoperation. The 8 aortic valve replace-
ents occurred 53  31 months after repair. The actuarial
ate of reoperation for valve-related causes including re-
lacement or re-repair and the actuarial freedom from valve
eplacement are shown in Figure 1. Overall, reoperation free
lurvival was 98% at 1 year, 68% at 5 years, and 58% at 10
ears. Freedom from aortic valve replacement was 100% at
year, 82% at 5 years, and 67% at 10 years.
Of the 5 patients who have undergone re-repair, 1 has
ndergone a third repair and now has trace to 1 aortic
nsufficiency, 3 have only 1 aortic insufficiency, and 1 has
to 3 insufficiency but is asymptomatic with moderate
eft ventricular enlargement and has not undergone reopera-
ion for the third time to date. Of the 40 patients who have
ot undergone reoperation, 37 had follow-up echocardio-
rams 4.5  4.2 years after surgery with trace to 1
ystemic semilunar valve insufficiency in 23 patients, 1 to
Figure 1. Actuarial freedom from reintervention
for aortic valve replacement or reoperation for
any valve-related cause after first repair of mod-
erate or greater insufficiency of aortic, neoaortic,
or truncal valves in 54 children. Patients free of
aortic valve replacement (dashed line); patients
free of any reintervention, valve replacement, or
re-repair (solid line); 67% confidence intervals
(error bars). The number of patients (in parenthe-
ses) followed at that interval.and Cardiovascular Surgery ● Volume 133, Number 5 1313
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D in 12 patients, 2 to 3 in 1 patient, and  3 in 1
atient. Residual Doppler aortic gradients were less than 20
m Hg in 29 patients, 20 to 40 mm Hg in 6 patients, and 43
m Hg in 1 patient.
Univariate analyses of risk factors associated with rein-
ervention are listed in Table 2. The most significant factors
ssociated with reintervention were longer cardiopulmonary
ypass times (P  .013) and year of procedure after 2000
P  .018). We did not find complex repairs (vs simple
epairs), number of valve cusps, anatomic type of valve,
natomic diagnosis, specific repair technique, or age to be
n independent predictor of reintervention. Multiple step-
ise forward regression analysis showed that only duration
f bypass was an independent predictor of reintervention.
iscussion
nsufficiency or leakage of an aortic or systemic semilunar
alve is an infrequent, but challenging, problem in children.
lthough repair of aortic valve insufficiency in adults has
ncreased in selected patients in recent years,11 repair of
hese valves in children remains relatively uncommon. This
s likely the result of the complex and variable anatomy of
he semilunar valve in congenital heart disease. Our series
emonstrates that despite the anatomic variability, there
emains a definite potential for aortic or systemic semilunar
alve repair in a heterogeneous group of patients. Careful
pplication of repair techniques results in long-term dura-
ility with less than half requiring reoperation at 10 years.
Previous reports of repair of aortic insufficiency in chil-
ABLE 2. Univariate analysis of risk factors leading to
eintervention after repair of aortic, truncal, or neoaortic
alve insufficiency
actor
P
value
Relative
risk
95% CI for
relative risk
ypass time .013 1.015 (1.003-1.027)
ear of procedure .018 5.61 (1.35-23.38)
onaortic valve .057 3.51 (0.96-12.81)
inus reduction .087 7.27 (0.75-70.65)
rossclamp time .16 1.017 (0.993-1.042)
omplex procedures .20 3.03 (0.85-10.79)
nnuloplasty .34 2.13 (0.45-10.07)
eaflet repair .39 1.59 (0.55-4.59)
dditional procedures .48 0.63 (0.17-2.28)
rusler repair .53 0.71 (0.24-2.08)
ommissuroplasty .53 1.41 (0.48-4.13)
eaflet augmentation .56 0.044 —
ge 4 y .58 1.39 (0.43-4.45)
ricuspid valve morphology .59 0.73 (0.23-2.33)
VOT surgery .61 0.72 (0.20-2.59)
ge .75 0.99 (0.91-1.07)
I, Confidence interval; LVOT, left ventricular outflow tract.ren are relatively few and have conflicting results. Hasaniya v
314 The Journal of Thoracic and Cardiovascular Surgery ● Mand associates12 reported a 47% reoperation rate at 6 years
n 21 children after aortic valve repair and did not recom-
end repair as a viable alternative for children with aortic
nsufficiency. Tweddell and associates13 reported their ex-
erience with aortic valve repair in a group of heterogenous
atients. Freedom from reoperation at 10 years for the group
equiring “complex” repairs (analogous to those in this
eport) was 44%. Although others have reported long-term
esults of repair of aortic insufficiency in young patients,
ost have combined both adult and pediatric patients, mak-
ng careful analysis of results in the infant and young child
ifficult.14-17
The repair of the aortic, truncal, or neoaortic valve needs
o be individualized to the specific valve anatomy and
isease, but the approach can be standardized to systemat-
cally evaluating the annulus, the leaflets, and the sinuses
nd sinotubular junction.18 Once the abnormal anatomy is
learly understood at each level, individual techniques can
e used to restore valve competence. Annular enlargement
s dealt with by commissuroplasty3 or circumferential an-
uloplasty2 to restore a normal or near normal annular size.
e have found circumferential annuloplasty to be particu-
arly useful when repairing neoaortic regurgitation after the
ulmonary autograft (Ross) procedure.19 The subsequent
ircumferential suture line with this technique may inhibit
nnular growth in the child, and we attempt to minimize this
isk by using an absorbable stitch (polydioxanone). Regard-
ess, careful follow-up is needed because long-term growth
f the annulus with this technique is unknown and left
entricular outflow tract obstruction may develop. Leaflet
bnormalities can be repaired by direct suture, patch, reat-
achment, or even cusp augmentation with pericardium.
usp reattachment and repair with pericardium are partic-
larly applicable in patients with aortic insufficiency after
alloon valvuloplasty.4,8 Cusp augmentation is useful for
entrally located insufficiency from cusp thickening and
etraction, characteristic of rheumatic aortic insufficiency.
usp augmentation may also be applicable when 1, 2, or all
eaflets appear to have an inadequate surface area for coap-
ation. We have found glutaraldehyde-treated autologous
ericardium to work best, but others have found untreated
utologous or bovine pericardium to be equally effica-
ious.20,21 The immediate results of pericardial augmenta-
ion are good, but the long-term durability and its potential
or growth are unknown. This approach will allow many, if
ot most, children to have valve repair rather than replace-
ent. It also has resulted in 5- and 10-year freedom from
eoperation rates in our series of 89% and 64%, respec-
ively, comparable to rates reported in adults in a recent
eview.11
In this study, the length of operation was found to be an
ndependent predictor of the subsequent need for reinter-
ention for systemic semilunar valve insufficiency. Others
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Dave found that the amount of residual regurgitation when
he patient either leaves the operating room or the hospital
s strongly predictive of the need to reoperate.3,12 We did
ot analyze this as a risk factor because, in our practice,
atients with more than mild insufficiency were returned to
ypass and further repair was performed to achieve compe-
ence. The longer duration of bypass as a major factor
ssociated with reintervention may reflect more complex
epairs that are more likely to fail. It may also indicate that
s our experience has grown, we have extended indications
or valve repair into an area in which success is not as likely
r as durable.
Although non-aortic valves, such as truncal valves, bi-
uspid valves, or pulmonic valves functioning as neoaortic
alves, approach significance (P  .057) as a factor pre-
icting the need for reintervention in the univariate analysis,
hey were not independent predictors in the multivariate
odel. No particular technique was associated with reinter-
ention, implying that the specific method of repair is prob-
bly not as important as the valve itself for determining the
eed for reoperation.
There are few reports of operation for neoaortic regur-
itation after the arterial switch, and in the largest series to
ate, 13 of 16 patients had aortic valve replacement and
nly 3 patients had repair, with 1 failure.22 Despite this, we
nd others would argue that repair should be attempted in
he majority of patients with significant neoaortic insuffi-
iency after the arterial switch, unless there is significant
oot enlargement and root replacement is warranted.23 Trun-
al valve repair has been reported in several small series
ith mixed results.24-26 Similarly, others have shown that
he neoaortic valve can be repaired after the Ross proce-
ure.19,27 To our knowledge, repair of anatomic pulmonary
alves in a single-ventricle circulation after a Damus–
aye–Stansel or Norwood-type procedure has not been
eported to date. The 3 patients in this series have all been
ollowed less than 2 years, so it is impossible to draw
onclusions about long-term durability of the neoaortic
alve in the single-ventricle situation, although it should not
e significantly different than the situation after the arterial
witch procedure for transposition of the great arteries.
espite the unknown durability, we believe that the neo-
ortic or truncal valve functioning in the systemic circula-
ion should undergo attempts at repair, because our early
nd mid-term results are promising and there is no option of
pulmonary autograft procedure in these subgroups.
This study is limited by several factors. First, this is a
elatively large number of pediatric patients with systemic
emilunar valve insufficiency, but the numbers of patients in
ach diagnostic group are small. Thus, specific recommen-
ations or conclusions regarding the advisability of repair
or specific lesions or valve morphology type cannot be
ade. This heterogeneity and small sample size also make
The Journal of Thoracicnferences regarding the efficacy of specific valve repair
echniques difficult. Although this series represents a rela-
ively large number of patients over a 15-year period, the
ype of valve considered for repair has evolved over the
ears. Early in the experience, most patients had aortic
nsufficiency after balloon valvuloplasty or associated with
ventricular septal defect. More recently, repair has been
ttempted in any child with systemic semilunar valve insuf-
ciency, including hypoplastic left heart syndrome, post-
oss procedure, truncus arteriosus, rheumatic heart disease,
r even a previous valve repair. This change in patient
election along with a shorter duration of follow-up for the
ore complex cases make long-term evaluation of current
echniques and indications difficult. In addition, there is no
ay to compare the groups who had replacement without an
ttempt at repair in the early part of the series with those
ho were routinely repaired toward the end of the series.
onclusions
e demonstrated a diverse group of pediatric patients with
ortic, neoaortic, or truncal valve insufficiency who under-
ent repair of the existing semilunar valve with acceptable
ntermediate-term results. An individualized approach tai-
ored to the anatomic abnormalities noted at the annular,
alvar, and sinotubular regions can be effective, with less
han half the patients requiring reoperation in the decade
fter repair.
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iscussion
r Lamberti (San Diego, Calif). Dr Hawkins and his colleagues
ave reported their results for aortic or systemic semilunar valve
epair in infants and children since 1991. If we look back over the
ast 20 years, we can identify 2 other operations that were pro-
osed for aortic valve disease in infants and children that have not
ithstood the test of time. After 1985, aortic homograft valves
ere generally available for use in infants and children. In addi-
ion, the general availability of homograft valves led to enthusiasm
or the Ross operation as a potentially curative operation for
hildren. At the meeting of this association in June 1992 in Kauai,
awaii, Dr David Clarke reported on his extensive experience with
ortic valve homografts in young patients. Dr Clarke reported that
ryopreserved aortic valve homografts degenerated rather quickly
n infants and children less than 3 years of age. For many of us the
oss operation seemed to offer an excellent option for the treat-
ent of important aortic valve disease in infants, children, and c
316 The Journal of Thoracic and Cardiovascular Surgery ● Maoung adults. Mid- to long-term follow-up of patients undergoing
he Ross operation has not supported the concept that replacing the
ortic valve with the native pulmonary valve with the technique of
oot replacement is a durable substitute for the aortic valve. Today
he surgeon confronted with a severe case of systemic semilunar
alve insufficiency has no ideal option for treatment, particularly
n infants and small children. Although the neonatal Ross opera-
ion can save the life of an infant, the patient will face multiple
eoperations on the right ventricular outflow tract and the possi-
ility that late replacement of the aortic graft will be required.
Dr Hawkins’ data indicate that repair and re-repair can be
ccomplished with an extremely low risk of mortality. The uni-
ariate analysis of risk factors leading to reintervention does not
elp us much in determining when repair is more appropriate than
eplacement. The results for repair of nontrileaflet anatomic aortic
alves are encouraging and suggest that the group from Utah have
knack for this type of surgery. Other reports in the literature do
ot indicate that repair for nontrileaflet aortic valves is guaranteed
o be successful. I have several questions.
In the “Discussion” of the article, the authors indicate that
mportant post-repair insufficiency was not a predictor of late
ntervention because no patient left the operating room with sig-
ificant residual aortic insufficiency. We know how many patients
nderwent a repair. I think it would help if we knew how many
atients entered the operating room with the surgeon intending to
epair but left the operating room with a valve replacement. Com-
arison of these 2 groups of patients might shed some additional
ight on the decision-making process of repair versus replacement.
Dr Hawkins. I think that is an excellent question. Unfortu-
ately I do not have the exact answer for you. I think that the
nswer probably has changed between the beginning of this study
nd today. I think 10 or 15 years ago that child would have been
uch more likely, the cases that I intended to repair; first of all I
id not go into the operating room 15 years ago intending to repair
hat many valves. Now I do, so that has changed. I think 15 years
go I would have been more likely to replace the valve, although
he Ross procedure, at least in Utah, did not really come into being
ntil about 1994. The options were few, so we probably would
ave replaced it, but it would have been a mechanical valve at that
oint in time. I would say today this is a long answer to a short
uestion; probably I would say 60% to 70% of the patients who
nter the operating room with the intention to repair, maybe even
igher, leave with a repair. Very infrequently do I replace the
alve, and I think that the reason for this all to evolve, for me
nyway, is the old adage that necessity is the mother of invention.
ust as you mentioned, an infant with truncus arteriosus and bad
nsufficiency, I mean what choice is there other than a homograft
o replacement and condemn that child to multiple operations.
hat’s a long answer, but I would say probably the majority of
hem leave with the repair at this point in time, in 2006.
Dr Lamberti. How do you decide whether to do subcommis-
ural annuloplasty or a circumferential annuloplasty? Is it based
otally on the size of the patient?
Dr Hawkins. No. It is based on how close to the normal size
f the annulus that the annulus is. So if it is 2 or 3 mm bigger than
hat the annulus should be, then I use the subcommissural, and
learly in the small children that is usually what is used. In the
ircumferential I use an annulus that appears to be normal, al-
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Hawkins et al Surgery for Congenital Heart Diseasehough I’ve used it in a few small children, and this really is not in
he article I don’t think, but I’ve used an absorbable suture, taken
his from an article that I heard from Switzerland in which they
ere using a polydioxanone ring for the mitral valve in children
ith rheumatic fever in Northern Africa. I have used polydiox-
none sutures, circumferential polydioxanone sutures, and I have
o idea how that turns out.
Dr Lamberti. That is in the article. You did not use any
omograft valves in the patients who came for replacement. Do
ou use aortic homograft valves in the aortic position at your
nstitution?
Dr Hawkins. No. I have in the past but not for the last 5 years.
Dr Lamberti. Do you create stenosis with your subcommis-
ural annuloplasty? It looked to me like the example that you
resented had a turbulence during systole.
Dr Hawkins. That particular patient did not have a subcom-
issural annuloplasty. This was a patient with rheumatic fever
ho had a trileaflet valve and a cusp extension. I think that does
reate some mild stenosis, and I think Chris Calderone and his
roup from Toronto presented an article at the Society of Thoracic
urgeons this year demonstrating that the little bit of stenosis you
et with a 3-leaflet augmentation is not really of any consequence
ong term.
Dr Lamberti. Finally, how should we interpret the data?
our results in 18 patients aged less than 4 years are excellent,
articularly in comparison with other alternatives. Should we g
The Journal of Thoraciclways try to repair the functional aortic valve when a Ross
rocedure is a realistic option, or is it better to postpone the
oss operation if the repair seems reasonable?
Dr Hawkins. That’s a really hard question. I guess it has
hanged for me, John, over the last few years. I now enter the
perating room with the intent to repair, and the Ross is a second-
ry backup even in the small children. It is a judgment call. I tell
he parents this: My decision to repair is based on whether I
elieve that when I finish I’m going to have a result that is going
o last longer than the Ross. If I do, then I repair it. If I don’t, then
do a Ross.
Dr Clarke (Denver, Colo). John, I enjoyed your presentation
ery much. You had 5 patients who had quadricuspid truncal
alves in your series, but I really did not see any specific reference
o the technique that you used to handle these. As you know, the
roup in Chicago has championed the technique of leaflet resection
ith or without coronary reimplantation. I’m curious as to how
ou handle these valves.
Dr Hawkins. I have not used the Chicago technique. I’ve been
ervous to chop a valve up and try to put it back together. My
pproach on those valves that I did not include, I put those under
usp repair. What I have generally done is to take a quadricuspid
alve and make it into a tricuspid valve. I try to pick the leaflet that I
hink is prolapsing or is the cause of the insufficiency, and I think that
s best determined on the short-axis view of your TEE, you can
enerally tell where that is, and try to bolster it and make it work.
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